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and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Pesticides Sectional Committee had been approved by the Food and Agriculture Division* 
Council. 

Benomyl, technical is employed in the preparation of fungicidal formulations. 

Benomyl is the proposed common name by the International Organization for Standardization! 
( ISO) for methyl l-(butylcarbamoyl ) benzimidazol-2-ylcarbamate. The empirical and structural 
formulae and molecular mass of benomyl are given below: 

Empirical Formula Structural Formula Molecular Mass 

CuHisNtOi 290'3 

CO. NH (CH 2 )3 CH3 

N 

NHCO- OCH3 




In the preparation of this standard, due consideration has been given to the provisions of the 
Insecticides Act, 1968 and the Rules framed thereunder. However, this standard is subjected to 
the restrictions imposed under the Act and Rules wherever applicable. 

For tbe purpose of deciding whether a particular requirement of this standard is complied with 
the final value, observed, or calculated, expressing the result of a test or analysis, shall be rounded 
off in accordance wirh IS 2 : 1960 'Rules for rounding off numerical values ( revised)'. The number 
of Significant places retained in the rounded off value should be the same as that of the specified 
value in this standard. 
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PESTICIDE — BENOMYL, TECHNICAL — 

SPECIFICATION 



1 SCOPE 



4 PACKING 



This standard prescribes the requirements and 
the methods of sampling and test for benomyl, 
technical. 

2 REFERENCES 

The Indian Standards listed below are necessary 
adjuncts to this standard. 



Title 



IS No. 




1070: 1992 




6940 : 1982 




8190 
( Part 1 ) : 


1988 



10946 : 1984 



Reagent grade water ( third 
revision ) 

Methods of test for pesticides 
and their formulations ( first 
revision ) 

Requirements for packing of 
pesticides: Part 1 Solid 
pesticides ( second revision ) 

Methods of sampling for 
technical grade pesticides 



3 REQUIREMENTS 

3.1 Description 

The material shall be in the form of white 
crystalline powder. It shall be free from 
extraneous impurities or added modifying 
agent(s). 

3.2 The material shall also comply with the 
requirements given in Table 1. 



The material shall be packed in mild steel con- 
tainers with LDPE lin?r of thickness not less 
than 0062 mm. The general requirements 
given in 2 of IS 8190 ( Part 1 ): 1988 shall be 
followed. 

5 MARKING 

The container shall be securely closed and shall 
bear legibly and indelibly the following informa- 
tion in addition to any other information as is 
necessary under the Insecticides Act, 1968 and 
Rules framed thereunder: 

a) Name of the material; 

b) Name of the manufacturer; 

c) Date of manufacture; 

d) Batch number; 

e) Benomyl content, percent ( m\m ); 
f ) Net mass of the contents; 

g) Date of expiry; and 

h) The minimum cautionary notice as 
worded in the Insecticides Act, 1968 and 
Rules framed thereunder. 

6 SAMPLING 

Representative samples of the material shall be 
drawn according to IS 10946:1984. 

7 TESTS 

7.1 Tests shall be carried out by the methods 
referred to in col 4 and 5 of Table 1. 



Table 1 Requirements for Benomyl, Technical 



SI Characteristic 


Requirement 


Method of Test, Ref to 

X 


No. 




r 


— - * 






Annex of 


CI No of 






this 


IS 6940 : 1982 






Standard 




(1) (2) 


(3) 


(4) 


(5) 


i) Benomyl content, 


95*0 


A 


— 


percent by mass, Min 








di) Material insoluble in 


0*1 


__ 


9 


acetone, percent by 








mass, Max 








iii) Moisture content, 


0*2 


— 


4-1 


percent by mass, Max 








iv) Acidity ( as H 2 S0 4 ), 


0-025 


— 


11-3 


percent by mass, Max 








OR 








Alkalinity ( as NaOH ), 


01 


— 


113 


percent by mass, Max 
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7.2 Quality of Reagents 

Unless specified otherwise, pure chemicals and 
distilled water ( see IS 1070 : 1992 ) shall be 



employed in tests 

NOTE — 'Pure chemicals' shall mean chemicals 
that do not contain impurities which affect the 
results of analysis. 



ANNEX A 
[ Clause 3.2, Table 1, Item ( i ) ] 

DETERMINATION OF BENOMYL CONTENT 



A-l PRINCIPLE 

Benomyl is extracted by dissolving in chloroform 
and filtration employing a millipore filter. 

The linear absorbance of the infra-red light 
source is measured at the 1140 cm" 1 wavenumber 
(considered to be a stretching frequency involv- 
ing the ester grouping ) and the concentration 
of benomyl is calculated relative to a predetermi- 
ned absorbance value of a reference standard. 

A-2 APPARATUS 

A-2.1 Infra-red Spectrophotometer 

A-2.2 Absorption Cells 

Scdium chloride cells having an internal light 
path of about 0*20 mm. 

A-2.3 Hypodermic Syringe 

1 ml capacity. 

A-2.4 Mechanical Shaker 

A-2*5 Millipore Filter 

A-2.6 Filter Discs 

Millipore 13 mm, pore size 0.45 pt. 

A-2.7 Specimen Bottles 

25x95 mm size and with screw caps. 
A-3 REAGENTS 

A-3.1 Basic Alumina 

A-3.2 Chloroform 

A-3.3 Reference Standard Benomyl 

Of known purity. 

A-4 PROCEDURE 

A-4.1 Preparation of Reference Standard Solution 

Weigh about 0.22 g reference standard ■ benomyl 
in a specimen bottle and accurately add 25 ml 
chloroform and immediately close tightly with 
a screw cap. Clamp the vial to a mechanical 
shaker and shake for 5 minutes. Allow the 
solution to stand for 4 more minutes. With the 
aid of a 1 ml syringe, filter the solution through 
the millipore filter into the absorption cell. 



A-4.2 Preparation of Sample Solution 

Weigh accurately a quantity of sample so as to 
contain 022 g benomyl and prepare the solution 
following the same procedure as has been 
described in A-4.1. 

NOTE — The solution may be centrifuged for 2 
minutes before filtering for obtaining accurate 
results. It will be essential to do this exercise in 
cases where benomyl content is less than 50 percent 
by mass. 

A-4.3 Calibration 

A-4.3.1 Fill an absorption cell with chloroform. 
Adjust the spectrophotometer for the optimum 
instrument setting with respect to gain, slit 
width, response, speed and drum drive. Make 
scan with chloroform in the cell over the 
wavelength region 1180 cm -1 to 1120 cm -1 . 
A-4.3.2 Turn the wavelength scale back to its 
original setting. Fill the cell with reference 
standard solution ( A-4.1 ). Make a scan in the 
wavelength region 1180 cm" 1 to 1120 cm" 1 
with the same setting as previously used 
( A-4.3.1 ). Determine the linear absorbance of 
the solution at 1 140 cm" 1 using chloroform blank 
absorbance as the baseline. 

A-4.3.3 Turn the wavelength scale back to its 
original setting. Fill the cell with sample 
solution ( A-4.2 ). Make a scan in the wave- 
length region 1180 cm" 1 to 1120 cm" 1 , with the 
same setting as previously used ( A-4.3.1 ). 
Determine the linear absorbance of the solution 
at H 40 cm" 1 using chloroform blank absorbance 
as the baseline. 

A-5 CALCULATION 

Benomyl content, ^ x 2 5 X 100 

percent by mass = — ^ y „ 

F J M x B X C 

where 

A = peak absorbance at 1 140 cm -1 — absorbance 
of chloroform blank at 1140 cm" 1 ; 

M ~ mass, in g, of sample taken for the test; 



B 



f net absorbance of reference^ w 95 
ystandard benomyl / 

/mass, in g, of reference T 
\ standard benomyl , x c 

C = thickness of absorption cell, in mm. 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the pro- 
ducer. Standard marked products are also continuously checked by BIS for conformity to 
that standard as a further safeguard. Details of conditions under which a licence for the use 
of the Standard Mark may be granted to manufacturers or producers may be obtained from 
the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act* 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in 
the course of implementing the standard, of necessary details, such as symbols and sizes, types or 
grade designations. Enquiries relating to copyright be addressed to the Director ( Publications ), BIS, 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates 
that no changes are needed; if the review indicates that changes are needed, it is taken up for re- 
vision. Users of Indian Standards should ascertain that they are in possession of the latest amend- 
ments or edition by referring to the latest issue of *BIS Handbook* and 'Standards Monthly 
Additions'. Comments on this Indian Standard may be sent to BIS giving the following reference : 

Doc : No. FAD 1 ( 220 ) 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 
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